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Abstract of JP2000029807 

PROBLEM TO BE SOLVED: To quickly inform 
a maintenance man of the occurrence of a 
fault through an electronic(E) mail. 
SOLUTION: Printing data transmitted from a 
master device 2 are supplied to a printer 1 and 
printed out. When a fault occurs in the printer 
1, the printer 1 collects information necessary 
for analyzing the fault and sends the collected 
information and fault information expressing 
the generated fault to a local area network 
(LAN) as an E mail. These information data 
sent to the LAN 3 are transmitted and stored 
to/in a mail server 7 through a wide area 
network(WAN) 5 and a router 6. A terminal 9 
owned by a maintenance man accesses the 
mail server 7 through a LAN 8 and reads out 
an E mail to the maintenance man. 
Consequently the maintenance man can 
obtain the contents of the fault generated in 
the printer 1 and the information for analyzing 
the fault. 
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(54) [Title of the Invention] MAINTENANCE SYSTEM, MAINTENANCE METHOD, 
PRINTER AND RECORDING MEDIUM 
(57) [Abstract] 

[Object] To rapidly notify maintenance staff of the occurrence of trouble by E-mail. 
[Solving Means] The print data transmitted from a high-level device 2 is supplied to a 
printer 1, and then printed. When trouble occurs in the printer 1 at this point, the printer 
1 collects information required for the analysis of the trouble, and transmits the collected 
information and trouble information indicative of occurrence of the trouble to a LAN 3 
as an E-mail message. These pieces of information transmitted to the LAN 3 are then 
transferred to and stored in a mail server 7 via a WAN 5 and a router 6. A terminal 9 of 
the maintenance staff accesses the-mail server 7 via a LAN 8 and reads out the E-mail 
addressed to the maintenance staff. Thus, the maintenance staff can obtain both the 
content of the trouble occurred in the printer 1 and the information required for the 
analysis of the trouble. 
[Scope of Claim] 

[Claim 1] A maintenance system in which, in case of occurrence of trouble in a 
predetermined device, the predetermined device itself detects the trouble and transmits 
trouble information concerning the trouble to maintenance staff via a predetermined 
network, the predetermined device comprising: 

processing means for executing predetermined processing; 

detecting means for detecting trouble in the processing means; and 

transmitting means for transmitting trouble information indicative of the content 
of the trouble detected by the detecting means to the maintenance staff via the network; 

the maintenance system comprising: 

receiving means for receiving the trouble information transmitted by the 
transmitting means via the network; 

storing means for storing the trouble information received by the receiving 
means; and 

reading-out means for accessing the storing means to read out the trouble 
information, 



wherein the reading-out means is provided in a terminal which the maintenance 
staff has. 

[Claim 2] The maintenance system according to Claim 1, 

wherein the transmitting means transmits the trouble information to the-mail 
address of the maintenance staff by E-mail. 
[Claim 3] The maintenance system according to Claim 1, 

wherein the storing means is a mail server. 
[Claim 4] The maintenance system according to Claim 1, 

wherein the reading-out means reads out the trouble information transmitted to 
the-mail address of the maintenance staff from the storing means. 
[Claim 5] The maintenance system according to Claim 1, 

wherein the predetermined device is any one of a printer, a facsimile device and 

a copier. 

[Claim 6] The maintenance system according to Claim 1, further comprising: 
determining means for determining the content of the trouble; and 
collecting means for collecting information required for the analysis of the 

trouble, depending on the content of the trouble determined by the determining means, 
wherein the transmitting means transmits the information collected by the 

collecting means to the maintenance staff via the network. 

[Claim 7] The maintenance system according to Claim 1, further comprising 

Replacement parts waste degree checking means for checking the waste degree 

of a replacement part needing periodical replacement, which is provided in the 

predetermined device, 

wherein the transmitting means transmits as an E-mail message the wear degree 

of the replacement parts to the-mail address of the maintenance staff via the network 

when the waste degree of the replacement parts, checked by the replacement parts waste 

degree checking means, exceeds a predetermined value. 

[Claim 8] A printer in which, in case of occurrence of trouble, the trouble is detected and 
trouble information concerning the trouble is notified to maintenance staff via a 
predetermined network, the printer comprising: 



processing means for executing printing processing; 

detecting means for detecting trouble in the processing means; and 

transmitting means for transmitting trouble information indicative of the content 
of the trouble detected by the detecting means to the maintenance staff via the network. 
[Claim 9] The printer according to Claim 8, 

wherein the transmitting means transmits the trouble information to the-mail 
address of the maintenance staff by E-mail. 

[Claim 10] A maintenance method in which, in case of occurrence of trouble in a 
predetermined device, the predetermined device itself detects the trouble and transmits 
trouble information concerning the trouble to maintenance staff via a predetermined 
network, the predetermined device comprising: 

processing step for executing predetermined processing; 

detecting step for detecting trouble in the processing step; and 

transmitting step for transmitting trouble information indicative of the content 
of the trouble detected in the detecting step to the maintenance staff via the network; 

the maintenance method comprising: 

receiving step for receiving the trouble information transmitted in the 
transmitting step via the network; 

storing means for storing the trouble information received in the receiving step; 

and 

reading-out step for reading out the trouble information stored in the storing 

step, 

wherein the reading-out step is executed in a terminal of the maintenance staff. 
[Claim 1 1] A recording medium storing a program capable of executing the maintenance 
method according to Claim 10. 
[Detailed Description of the Invention] 
[0001] 

[Technical Field to which the Invention Pertains] 

The present invention relates to a maintenance system, a maintenance method, a 
printer and a recording medium. More specifically, the present invention relates to a 



maintenance system, a maintenance method, a printer and a recording medium, all of 
which serve to notify trouble information via a network in case of occurrence of troubles. 
[0002] 
[Prior Art] 

Conventionally, if a trouble has occurred in a printer, a facsimile device or a 
copier, a message for notifying the occurrence of the trouble is displayed on its LCD 
display unit or the like. In addition, some devices, such as facsimile devices, output 
paper-based trouble messages. 
[0003] 

However, a method of displaying trouble massages on a display unit and a 
method of outputting paper-based trouble messages require maintenance staff to come to 
the installation sites, where these devices are placed, for recognition of the occurrence of 
trouble. 
[0004] 

To eliminate such inconvenience, the provision of the following method has 
been suggested: transmitting a message concerning the occurred trouble to maintenance 
staff by E-mail or facsimile using a control device such as a personal computer or the 
like, which is provided separately from a device for checking a printer, a facsimile 
device, a copier and the like for troubles. 
[0005] 

[Problems to be Solved by the Invention] 

However, the provision of a new device, such as a personal computer, requires 
new applications for constructing a system, causing a new problem that cost for such a 
new device is required. 
[0006] 

The present invention was accomplished in view of such circumstances, and an 
object thereof is to allow maintenance staff to deal with troubles rapidly and 
inexpensively, by providing a trouble-detecting device for detecting a trouble with a 
function of transmitting trouble information to the maintenance staff by E-mail. 
[0007] 



[Means for Solving the Problems] 

The maintenance system described in Claim 1 is a maintenance system in which, 
in case of occurrence of trouble in a predetermined device, the predetermined device 
itself detects the trouble and transmits trouble information concerning the trouble to 
maintenance staff via a predetermined network. The maintenance system is 
characterized in that the predetermined device includes: processing means for executing 
predetermined processing; detecting means for detecting trouble in the processing 
means; and transmitting means for transmitting trouble information indicative of the 
content of the trouble detected by the detecting means to the maintenance staff via the 
network. The maintenance system is characterized by including: receiving means for 
receiving the trouble information transmitted by the transmitting means via the network; 
storing means for storing the trouble information received by the receiving means; and 
reading-out means for accessing the storing means to read out the trouble information, 
and that the reading-out means is provided in a terminal which the maintenance staff has. 
Moreover, the transmitting means can be adapted to transmit the trouble information as 
an E-mail message to the-mail address of the maintenance staff. In addition, the storing 
means can be adapted to be a mail server. The reading-out means can be adapted to 
read out the trouble information transmitted to the-mail address of the maintenance staff 
from the storing means. Furthermore, the predetermined device can be adapted to be 
any one of a printer, facsimile device and a copier. The maintenance system further 
includes determining means for determining the content of the trouble, and collecting 
means for collecting information required for the analysis of the trouble depending on 
the content of the trouble determined by the determining means. The transmitting 
means can be adapted to transmit the information collected by the collecting means to 
the maintenance staff via the network. The maintenance system further includes 
replacement parts waste degree checking meas for checking the wear degree of a 
replacement part needing periodical replacement, which is provided in the 
predetermined device. The transmitting means can be adapted to transmit the wear 
degree of the replacement parts to the-mail address of the maintenance staff via the 
network by E-mail when the wear degree of the replacement parts, checked by the 



checking means, exceeds a predetermined value. The printer described in Claim 8 is a 
printer in which, in case of occurrence of trouble, the trouble is detected and trouble 
information concerning the trouble is notified to maintenance staff via a predetermined 
network. The printer is characterized by including: processing means for executing 
printing processing; detecting means for detecting trouble in the processing means; and 
transmitting means for transmitting trouble information indicative of the content of the 
trouble detected by the detecting means to the maintenance staff via the network. 
Moreover, the transmitting means can be adapted to transmit the trouble information to 
the-mail address of the maintenance staff by E-mail. The maintenance method 
described in Claim 10 is a maintenance method in which, in case of occurrence of 
trouble in a predetermined device, the predetermined device itself detects the trouble and 
transmits trouble information concerning the trouble to maintenance staff via a 
predetermined network. The predetermined device is characterized by including: 
processing step for executing predetermined processing; detecting step for detecting 
trouble in the processing step; and transmitting step for transmitting trouble information 
indicative of the content of the trouble detected in the detecting step to the maintenance 
staff via the network. The maintenance method is characterized by including: receiving 
step for receiving the trouble information transmitted in the transmitting step via the 
network; storing means for storing the trouble information received in the receiving step; 
and reading-out step for reading out the trouble information stored in the storing step, 
and that the reading-out step is executed in a terminal of the maintenance staff. The 
recording medium described in Claim 11 is characterized in that it stores a program 
capable of executing the maintenance method described in Claim 10. In the 
maintenance system, maintenance method, printer and recording medium according to 
the present invention, the printer executes predetermined processing, detects a trouble 
and transmits trouble information indicative of the content of the trouble to maintenance 
staff via a network. The trouble information transmitted via the network is received and 
stored, and the stored trouble information is read out by a program executed in a terminal 
of the maintenance staff. 
[0008] 



[Embodiments] 

Fig. 1 is a block diagram showing a configuration example of an embodiment of 
the maintenance system of the present invention. As shown in this drawing, the 
maintenance system includes: a printer 1 located at a region A; a high-level device 2 for 
transmitting print data to the printer 1; a LAN (Local Area Network) 3, which is the 
network in the region A; a router 4 that enables communication with the outside of the 
region A; a WAN (Wide Area Network) 5, which is the external network; a router 6 that 
enables communication with the outside of a region B; a mail server 7 located in the 
region B; a LAN 8, which is the network in the region B; and a terminal 9 through which 
E-mails can be read. 
[0009] 

Fig. 2 is a block diagram showing a detailed configuration example of the 
printer 1 in the embodiment shown in Fig. 1 . As shown in this drawing, the printer 1 
includes: an interface 11 that transmits/receives data via the network (LAN) 3; a buffer 
12 as a storage unit for storing predetermined information; a mail transmission 
processing program 13 for transmitting E-mails; and a print processing program 14 for 
performing printing. These programs are adapted to be executed by an unillustrated 
CPU (Central Processing Unit), an unillustrated RAM (Random Access Memory) where 
programs are expanded, and the like. 
[0010] 

The fixed messages sorted according to trouble type and the-mail addresses to 
which E-mails are transmitted have been previously registered and stored in the buffer 
12, which is the storage unit provided in the printer 1. The-mail transmission 
processing program 13 has a function of loading, in case of occurrence of trouble in the 
printer 1, a fixed messaged corresponding to the trouble code received from the print 
processing program 14, and transmitting an E-mail to the-mail addresses of maintenance 
staff, which are stored in the buffer 12, together with the information required for the 
analysis of the trouble in the printer 1. 
[0011] 

Next, operation of the foregoing embodiment will be described in detail with 



reference to Figs. 1 to 3. Fig. 3 is a flowchart for explaining the operation of the 

embodiment shown in Figs. 1 and 2. 

[0012] 

First, print data is transmitted from the high-level device 2 to the printer L 
The print data supplied to the printer 1 is then passed on to the print processing program 
14 via the interface 11 provided in the printer 1, and print processing is performed (Step 
Al). 
[0013] 

Next, the processing status is monitored by the print processing program 14 
(Step A2). When there is no trouble during the processing, the processing of Step Al is 
repeatedly executed, and printing is performed. Whereas when there is any trouble 
during the processing, normal print processing is aborted, and the print processing 
program 14 notifies a trouble code, which is defined according to the trouble type, to 
the-mail transmission processing program 13 (Step A3). 
[0014] 

After notifying the trouble code to the-mail transmission processing program 13, 
the print processing program 14 collects basic information, such as the name of the 
device in the printer 1 where trouble has occurred, the date and time when the trouble 
occurred, and the place where the trouble occurred. Additionally, the print processing 
program 14 identifies and collects, depending on its own judgment, information required 
for the analysis of the trouble, such as memory information of the processing part where 
the trouble has occurred (Step A4). 
[0015] 

Next, these pieces of information collected in Step A4 are then written in the 
buffer 12 by the print processing program 14 (Step A5). Subsequently, the-mail 
transmission processing program 13 is notified that information-collecting processing 
has been completed (Step A6). 
[0016] 

The-mail transmission processing program 13 is activated by receiving the 
trouble code from the print processing program 14 (Step Bl), and loads a fixed phrase 



corresponding to that trouble code and the-mail address of maintenance staff, both of 
which are previously registered in the buffer 12, from the buffer 12 (Step B2). 
[0017] 

After receiving notification of completion of Step A5, the-mail transmission 
processing program 13 loads the detailed information required for the analysis of the 
trouble, which has been written in the buffer 12 by the print processing program 14 in 
Step A4, and adds it to the fixed phrase loaded in Step B2 (Step B3). 
[0018] 

Subsequently, the-mail transmission processing program 13 transmits the 
information loaded in Steps B2 and B3 (a fixed phrase for notifying occurrence of the 
trouble and detailed information required for the analysis of the trouble) as an E-mail 
message to the-mail address of maintenance staff registered in the buffer 12 (Step B4). 
The E-mail transmitted here is transmitted to the LAN 3 from the printer 1 via the 
interface 11, and sent from the router 4, the exit of the network in the region A, to the 
router 6, the entrance of the network in the region B where maintenance staff is 
logged-in, via the external network WAN 5. The transmitted E-mail then passes 
through the network LAN 8 in the region B, and is passed on to and stored in the-mail 
server 7. Subsequently, maintenance staff uses the terminal 9 to access the-mail server 
7 via the LAN 8, and reads the E-mail stored in the-mail server 7 from the printer 1 . 
[0019] 

In this way the maintenance staff in the region B can have rapid access to the 
information about occurrence of trouble in the printer 1 . 
[0020] 

As described above, in the foregoing embodiment the printer 1 can transmit 
versatile E-mails by itself. For this reason, there is no need to construct a specialized 
system or to develop applications for the maintenance of the printer 1. Therefore it is 
possible to eliminate the cost for the development these applications or system and to 
reduce development costs. Moreover, when trouble has occurred in the printer 1, it 
identifies the information required for the analysis of that trouble. In this way it is 
possible to collect accurate information and thus to analyze the trouble easily and 



rapidly. 
[0021] 

Next, the operation of another embodiment of the maintenance system of the 
present invention will be described in detail with reference to Fig. 4. Since the 
configuration of this embodiment is similar to those shown in Figs. 1 and 2, the graphical 
representation and description thereof are omitted. Fig. 4 is a flowchart for explaining 
the operation of another embodiment of the maintenance system of the present invention. 
[0022] 

As shown in Fig. 4, the operation of another embodiment differs from the 
operation shown in the flowchart in Fig. 3 in that the processing of checking the waste 
degree of parts needing periodic replacement (Step CI) is performed right after Step Al, 
the print processing, in the flowchart shown in Fig. 3. 
[0023] 

In this embodiment the wear degree of parts needing periodic replacement, 
which needs to replaced with new ones by maintenance staff, is checked after the print 
processing of Step Al. When some replacement parts needs to be replaced soon, it is 
possible to transmit replacement notification to maintenance staff instantaneously, and 
thus to replace such parts with new ones little before their tool life ends. Therefore, it is 
possible to avoid any trouble, for example, stop of the operation of the printer 1 due to 
lack of stock of these replacement parts. 
[0024] 

Hereinafter, the operation of this embodiment will be described in detail with 
reference to the flowchart shown in Fig. 4. The operations of Steps Al to A5 and Steps 
Bl and B2 shown in Fig. 4 are similar to those of Steps Al to A5 and Steps Bl and B2 
shown in Fig. 3, and therefore, descriptions thereof are omitted here. 
[0025] 

In Step CI in the flowchart shown in Fig. 4, the print processing program 14 
checks the wear degree of the parts needing periodic replacement, and when it is 
determined that there is no need to replace any of these replacement parts, the processing 
then proceeds to Step A2, followed by execution of the processing of Step A2 and 



* 



subsequent Steps. Whereas when any of these replacement parts needs to be replaced, a 
consumable-part code, which is defined for each of these replacement parts, is notified to 
the-mail transmission processing program 13 (Step C2). 
[0026] 

The-mail transmission processing program 13 which has received notification 
from the print processing program 14 is activated in Step Bl, performs the processing of 
Step B2, and determines whether the code received from the print processing program 14 
is a trouble code or a consumable-part code (Step C3). When it is determined that the 
code received from the print processing program 14 is a trouble code, the main 
transmission processing program 13 waits for the notification of completion of Step A6. 
The processing then proceeds to Step B3 to execute the processing of Step B3 and 
subsequent Steps. 
[0027] 

Whereas when it is determined that the code received from the print processing 
program 14 is a consumable-part code, the processing skips Step B3 to proceed to Step 
B4, where-mail transmission processing is performed. 
[0028] 

In the print processing program 14, after performing the processing of Step C2, 
the processing goes back to Step Al and the processing of Step Al and subsequent Steps 
are repeatedly executed. 
[0029] 

As described above, in the maintenance system of the present invention, a 
printer that is directly connected to a network environment capable of delivering E-mails 
has a function that allows it to identify and collect, depending on its own judgment, 
detailed information about the occurrence of trouble and to notify the information 
required for maintenance of the printer to maintenance staff by e-mail. 
[0030] 

In Fig. 1, when trouble has occurred in the printer 1 which is operated in the 
network in the region A, the printer 1 itself utilizes the network to transmit information, 
such as the date when the trouble occurred and the content of the trouble, to the-mail 



addresses of maintenance staff by E-mail, which are previously registered in the printer 1. 
In this way the maintenance staff is informed of the occurrence of the trouble. The 
content of the E-mail is fixed phrases each corresponding to different trouble type, which 
are previously registered in the printer 1 and selected depending on the trouble type. 
This provides rapid notification of occurrence of trouble to maintenance staff by means 
of versatile E-mails, thereby eliminating the need of developing a specialized system or 
application for such notification. Thus, it is possible to reduce development costs. 
[0031] 

In addition, the printer 1 has a function that allows it to transmit E-mails, and 
therefore, it can identify and collect, depending on its own judgment, information 
required for the analysis of the trouble and can transmit the information by E-mail. For 
this reason, it is possible obtain accurate and efficient information. 
[0032] 

It should be noted that although any part needing periodic replacement, which 
needs to be replaced with new one soon, is notified to maintenance staff in the foregoing 
embodiment, in addition to this, the check processing of Step CI can be executed 
periodically (for example, every time printing of ten thousand pages ends) to notify 
maintenance staff of the information, such as the wear degree of all consumable parts in 
the printer 1, by E-mail. This allows maintenance staff to obtain information about the 
printer in every region. Thus, the maintenance staff can predict necessary maintenance 
work. 
[0033] 

Although a description has been given for the case where the present invention 
is applied to a printer in the foregoing embodiment, the present invention is not limited 
to a printer but can be applied to all devices including copiers and facsimile devices, all 
of which require maintenance. 
[0034] 

[Effect of the Invention] 

As described above, according to the maintenance system, maintenance method, 
printer and recording medium according to the present invention, the printer executes 



predetermined processing, detects trouble and transmits trouble information indicative of 
the content of the trouble to maintenance staff via a network. The trouble information 
transmitted via the network is received and stored. The stored trouble information can 
be read out by a program which is executed in a terminal of the maintenance staff. For 
this reason, the device itself in which trouble has occurred can notify maintenance staff 
of trouble information by use of a versatile E-mail. Accordingly, there is no need to 
develop new applications and thus it is made possible to notify trouble information 
inexpensively and rapidly. 
[Brief Description of the Drawings] 

Fig. 1 is a block diagram showing a configuration example of an embodiment to 
which the maintenance system of the present invention is applied. 

Fig. 2 is a block diagram showing a configuration example of a printer shown in 

Fig. 1. 

Fig. 3 is a flowchart for explaining the operation of Fig. 1 . 
Fig. 4 is a flowchart for explaining another operation of Fig. 1. 
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